The aims of this experiment was to study the effect of pine leaf as allelophaty on growth of pigweed. 
INTRODUCTION
Pigweed is the potential competitor for crops. Pigweed is highly difficult to be controlled due to it is considered efficient in using sources to survive and grow rapidly as well. Such pigweed is competitive because it could adapt to any condition. It could grow under diverse condition of soil in all levels of nutrients, types of soil, altitudes, and in all levels of soil pH, as well as temperature of the environment.
Allelophaty is an alternative to control pigweed as bioherbicide. Allelophaty of higher crops can be used to reduce the pigweed growth or pests. Method in using allelophaty as pigweed controller is relatively and efficiently safe way because it is a natural product that can be decomposed easily. Moreover, this allelophaty can be kept longer under varied condition and easily applicable.
Pine is one of perennial plants, which is potential as bioherbicide because of the content of allelophaty. Some research found that there is no herbs grow around the pine trees, however, it is assumed that mulch of the pine leaf on the soil has released allelophaty. Pine has resin channel that produces a secondary metabolite, which having allelophaty characteristic. The allelophaty belongs to terpenoid compounds, monoterpen α-pinene and β-pinene. Such compounds are toxic for both insects and plants. The pine leaf contains allelophaty compounds, which is potential as selective bioherbicide so that it can be exploited economically. In general, such compounds possibly meet the criteria as bioherbicide economically and can be applied technically. (Senjaya and Surakusumah, 2007) .
II.

HEADINGS
The experiment was arranged based on Randomized Simple Block Design, with three replications, A 0 : Control (without extract of pine leaf), A 1 
Height of the Pigweed
Result for the analysis of variance showed that treatment by the application of both extracts of leaf in different concentration have insignificant effect on height of the pigweed within 21 and 28 DAP, but have significant effect on height within 35, 42, 49, 56 and 63 DAP. The height has been increasing in each interval of observation for each treatment. Mean of height for each age is presented in Table 1 .
Application of the leaf extract P. merkusii 2.000 ppm could reduce the height at the age of 35 DAP, 53%, in comparison with the control (no treatment), meanwhile the application of leaf extract P. longaeva 2.000 ppm could reduce the height 57% in comparison with the control. At the age of 42 DAP, treatment on P. merkusii under concentration of 2.000 ppm could reduce the height 53%, while for P. longaeva 2.000 ppm could reduce the height 59% in comparison with the control. Table 1 shows that at the age of 49 DAP, the height under control treatment has significant difference in comparison with treatment by extract of leaf P. merkusii 2.000 ppm, which reduced 43%, while the extract of leaf P. longaeva 2.000 ppm could reduce 46%. At the age of 56 DAP, the height of pigweed under control treatment has significant difference in comparison with the treatment of P. merkusii 2.000 ppm and P. longaeva 2.000 ppm, which could reduce 61% and 50%, respectively. Whereas, the height of pigweed under control treatment at the age of 63 DAP has significant difference in comparison with the treatment of leaf extract P. merkusii 2.000 ppm and P. longaeva 2.000 ppm, which could reduce 48% and 49%.
Observation on height of the pigweed at the age of 56 DAP showed that the treatment of P. merkusii 1.200 ppm has significant difference in comparison with the control treatment, but insignificant difference with the treatment of leaf extract P. merkusii 400, 800 and 1.600 ppm. At the age of 63 DAP, the treatment of P. merkusii and P. longaeva under concentration of 1.200 ppm showed significant difference in comparison with the control. Table 1 shows that at the age of 35, 42, 49, 54 and 63 DAP, the treatment of leaf extract P. merkusii and P. longaeva 400 ppm do not affect the height in comparison with the control. Result of the observation showed that the height at the age of 35 DAP to 63 DAP under treatment of leaf extract P. merkusii 400 ppm has insignificant difference with the treatment of P. merkusii 800, 1.200 and 1.600 ppm, while the height under treatment of P. longaeva 400 ppm has insignificant difference with P. longaeva 800, 1.200 and 1.600 ppm, respectively.
Numbers of Leaf
Result for the analysis of variance showed that treatment using both extracts of leaf with different concentration have insignificant effect on numbers of leaf at the age of 21, 28 and 35 DAP, but have significant effect at the age of 42, 49, 56 and 63 DAP. Numbers of leaf have increased for each interval of observation for each treatment. Mean for numbers of leaf at all ages is presented in Table 2 .
At the age of 42 DAP, numbers of leaf under treatment of leaf extract P. merkusii 2.000 ppm, P. longaeva 1.200, 1.600 and 2.000 ppm had significant difference in comparison with the control. Table 2 shows that at the age of 49, 54, and 63 DAP, treatments using extract of leaf P. merkusii 1.200 ppm, 1.600 ppm, and 2.000 ppm could significantly reduce numbers of leaf in comparison with the control for about 30%, 37%, and 48%, respectively. Numbers of leaf for the control at the age of 49, 54 and 63 DAP have significant difference in comparison with treatment using P. longaeva 1.200, 1.600, and 2.000 ppm that could reduce 30%, 36% and 56%, respectively, and observation at the age of 49, 54 and 63 DAP, numbers of leaf for the control have insignificant difference in comparison with numbers of leaf under the treatment of P. merkusii 400 and 800 ppm, as well as P. longaeva 400 and 800 ppm.
Numbers of leaf at the age of 56 DAP under the treatment of P. merkusii and P. longaeva 1.200 ppm have significant difference in comparison with the control, and at the age of 63 DAP, treatment using P. merkusii 1.200 ppm could reduce numbers of leaf in comparison with the control. However, treatment using P. longaeva 800 ppm has significant difference in comparison with the control.
Leaf Area
Result for the analysis of variance showed that treatment using both extracts with different concentration had significant effect on leaf area at the age of 28, 35, 42, 49, 56 and 63 DAP. Leaf area has increased in each interval of observation on each treatment. Mean of leaf area for diverse age is presented in Table 3 .
Data for result of the observation at the age of 28, 35 and 42 DAP, showed that leaf area under the treatment of P. merkusii dan P. longaeva 400 ppm had insignificant difference with the control, but under P. merkusii 800, 1.200, 1.600, and 2.000 ppm, as well as P. longaeva 1.200, 1.600 and 2.000 ppm had significant difference in comparison with the control.
At the age of 49 DAP, for control treatment, leaf area had insignificant difference with the treatment of P. merkusii 400 ppm, but it showed significant difference under the treatment of P. merkusii 800, 1.200, 1.600, and 2.000 ppm. For the control, leaf area showed significant difference as using P. longaeva 400, 800, 1.200, 1.600 and 2.000 ppm.
In Table 3 , observation at the age of 56 DAP, shows that leaf area under control treatment has insignificant difference as treatment using extracts of leaf P. merkusii 800 ppm and P. longaeva 400 ppm. Data of observation showed that for control treatment, leaf area has significant difference with treatment using P. merkusii 400, 1.200, 1.600 and 2.000 ppm, as well as with treatment using P. longaeva 800, 1.200, 1.600 and 2.000 ppm. While for control treatment on observation in 63 DAP, leaf area has insignificant difference as using P. merkusii 400, 800, and 1.200 ppm, as well as when using P. longaeva 400, 800 and 1.200 ppm.
For control treatment at the age of 63 DAP, leaf area showed significant difference in comparison with treatment using P. merkusii 1.600 and 2.000 ppm, as well as when using P. longaeva 1.600 and 2.000 ppm, however, the application of P. merkusii and P. longaeva 1.600 ppm each could reduce leaf area 43% and 52%, respectively, in comparison with the control.
Dry Weight
Result for the analysis of variance showed that treatment using both extracts with diverse concentration has significant effect on dry weight of pigweed at the age of 35, 42, 49, 56 and 63 DAP. Dry weight of pigweed has increased in each interval of observation for each treatment. Mean for dry weight of pigweed at diverse age is presented in Table 4 . Table 4 shows that dry weight, in control treatment, has significant difference in comparison with using P. merkusii 2.000 ppm and P. longaeva 2.000 ppm at the age of 35, 42, dan 49 DAP, but has insignificant difference with P. merkusii 400, 800 and 1.200 ppm, and insignificant difference with P. longaeva 400 and 800 ppm.
Data of observation showed that at the age of 56 DAP, dry weight for the control has insignificant difference as treatment using P. merkusii 400, 800, 1.200, and P. longaeva 400, 800 and 1.200 ppm. Dry weight for the control has significant difference in comparison with treatment using P. merkusii 1.600 and 2.000 ppm as well as P. longaeva 1.600 and 2.000 ppm.
Dry weight for control treatment, at the age of 63 DAP has insignificant difference with treatment using P. merkusii 400 and 800 ppm, as well as P. longaeva 400 and 800 ppm. Treatment using P. merkusii 1.200 ppm reduces dry weight 33%, while P. longaeva 1.600 ppm reduces 36% in comparison with the control.
Based on data of observation, it showed that treatment using allelopathy of both leaf extracts with diverse types and concentration affected on the growth of pigweed. Parameter of the growth include height of pigweed, numbers of leaf, leaf area, and dry weight, which have reduced along with higher concentration of allelopathy extract of pine leaf. The growth of pigweed in control treatment, without applying leaf extract of pine, is well-growth in comparison with the treatment of allelophaty extract of pine leaf, due to such allelopathy affects the growth of pigweed through metabolism activity, which include cell division and extension, regulating the growth by disturbing the growth regulator, taking the nutrients, photosynthesis, respiratory, stomatal opening, protein synthesis, accumulating carbon and pigment synthesis, permeability of membrane, and changing the function of specific enzyme (Einhellig, 1995) .
In general, the higher the concentration of both extracts, they could affect the growth of pigweed. However, under specific concentration, the allelopathy compounds could inhibit and reduce the yield in physiological process of the plant. Such inhibition occurs during the formation of nucleatic acid and ATP. The reduced ATP could reduce for almost the entire cell metabolism process, therefore synthesis of other substances, which are required by the plants, will reduce as well (Rice, 1984; Salisbury and Ross, 1992 ).
Allelopathy of both extracts affect leaf area of pigweed. Leaf area affetcs the photosynthetic rate due to leaf is the main organ where photosynthesis occurs, therefore narrow leaf area will produce lower photosynthate. Photosynthesis is a life cycle of a plant, a biochemical process to produce the used energy, in which carbon dioxide and water will be turned into organic compounds that contain carbon and energy, which is intermediated by light.
Photosynthesis is one of carbon assimilation because during this process, carbon is released from CO 2 and bound into sugar as energy saver molecule. Glucose is used to form other organic compounds as cellulose and usable as fuel. This process persists through cellular respiration. In respiration, sugar (glucose) and other compounds will react to oxygen to produce carbon dioxide, water, and chemical energy.
Plants capture light using chlorophyll pigment, which provide green color to the plants. Chlorophyll is in organelle, which so-called chloroplast where photosynthesis occurs, particularly in stroma part. Even all parts of the plants are green due to the chloroplast content, but most of the energy are produced in leaf, besides that allelopathy could reduce stomatal conductance and turgor stress in leaf, simultaneously. Stomata and chlorophyll are components of biology, which determine the initial inthesis of the organic compounds for physiological process during life cycle of plant, therefore, when disturbance occurs, it will affect both growth and development of the plant.
Effectiveness in using allelopathy of both extracts can be seen from dry weight of the pigweed, which is effective when dry weight is lower that connecting to higher concentration of allelopathy. Dry weight of pigweed is affected by allelopathy extracts of pine leaf. In general, allelopathy affects the plant growth, in which the process is initiated in plasm membrane as the structural damages, modify the membrane channel, or loss of ATP-ase enzyme function, therefore it will affec the absorption and concentration of ion and water, and then will affect the stomatal opening and photosynthetic process (Einhellig, 1995) . The next inhibition occurs during the process of protein synthesis, pigment and other carbon compounds, as well as activity of some phytohormone. A part or the entire inhibition will disturb cell division and enlargement, which will inhibit the growth and development of the targeted plant.
It has been found out that pine has resin channel, which produces secondary metabolite that having allelopathy feature. The allelopathy in such resin belongs to terpenoid compounds, monoterpen α-pinene and β-pinene. The pinene compounds affect the metabolism process of plants, which causes cell function disturbance. Mechanism of such pinene compounds occurs in organelle, which is so-called cytochrome, cytochrome P 450, and cooperate with cytochrome b5 that adjacent to cytochrome P 450. This cytochrome lies adjacent to luminal surface of cell wall and cytoplasm surface. The pinene compounds, which enter to cell will be oxidized and will affect cell metabolism (Marisa, 1990) , therefore it will affect the growth of pigweed.
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CONCLUSION
The allelopathy extracts of leaf Pinus merkusii and Pinus longaeva have affected height of plant, numbers of leaf, leaf area, dry weight, and numbers of well-opened stomata and chlorophyll content of the pigweed. At the age of 63 DAP, the allelopathy extract of leaf P. merkusii 2000 ppm and P. longaeva 2000 ppm, which reduced the height 48% and 49%, respectively. The allelopathy extract of leaf P. merkusii 2000 ppm could reduce leaf area for about 49%, and P. longaeva 2000 ppm could reduce leaf area for about 67 % at the age of 63 DAP.
